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LAMINATE HAVING BARRIER PROPERTIES 

5 

This application is a continuation-in-part of copending U.S. patent 
application Serial No. 08/929,432 filed 15-September-1997 entitled 
"'Breathable Barrier Composite Useful as an Ideal Loop Fastener 
Component", which is incorporated herein in its entirety by reference. 

10 

BACKGROUND OF THE INVENTION 

Field of the Invention 

15 The invention is directed to laminates that have clothlike attributes and 
that act as barriers to passage of liquids and have improved resistance 
to viral passage. There are numerous uses for such laminates including 
disposable and limited use apparel such as surgeon' s gowns and industrial 
workwear. Other applications include components of personal care 

20 products like disposable diapers, training pants, incontinence wear and 
feminine hygiene products. Barrier needs vary for such products, but are 
critical for medical products such as surgical drapes and gowns, for 
example. Film components can provide absolute barrier properties but are 
often uncomfortable and lack the ability to pass moisture vapor, i.e. 

25 breathe, while conventional nonwovens do not provide adequate protection 
for many applications. Laminates of breathable, lightweight films with 
nonwovens can meet the needs of many applications but, when bonded 
conventionally, compromise barrier protection for the most demanding 
medical applications. The field includes laminates having improved 

30 barrier properties especially adapted for such medical and other uses 
where improved barrier is especially important. 
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The art is replete with references to laminates of films and nonwovens 
5 for medical and other applications. For example, coassigned USP 

4,379,192 to Wahlquist and Shultz describes such laminates formed by a 
patterned application of heat and pressure to combined layers of a 
meltblown nonwoven and a polymeric film. The laminate is both an 
absorbent and an impervious barrier for medical applications. It is also 

10 known, for example, as taught in coassigned USP 5,695,868 to McCormack, 
to form laminates including breathable films for use as backing 
components of, e.g. disposable diapers. Particularly for medical 
applications demanding a high barrier level to viral penetration, it 
remains desired to provide a breathable material having improved barrier 

15 properties at a cost consistent with disposability and single use 
applications . 

SUMMARY OF THE INVENTION 

20 The present invention is directed to a laminate of a pattern prebonded 
nonwoven and a film as well as to the process for making such a laminate 
and applications for the laminate as a high barrier material that can 
have breathable, clothlike attributes. In accordance with the invention, 
the film preferentially bonds to the nonwoven in the pattern prebond 

25 areas and bonding can be achieved without deleteriously affecting the 
integrity of the film in the bond areas. In a preferred aspect for 

medical applications, the film is thin and microporous while maintaining 
the desired barrier levels to viral penetration. Bonding may be achieved 
thermally by smooth calendering without requiring added adhesive wherein 

30 the smooth roll bonding will generally maintain substantially uniform 
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film thickness in the laminate. Advantageous embodiments include 
polyolefin spunbonded nonwovens bonded to a coextruded film of mLLDPE 
(metallocene or "single site" catalyzed polyethylene) or conventional 
LLDPE (linear low density polyethylene) using a bonding layer containing 
an amorphous polymer (for example, less than 30% crystallinity) of a 
"single site" (or metallocene) catalyzed LLDPE and/or other amorphous 
polymer (s) in face-to-face contact with the spunbond nonwoven. The 
amorphous bonding layer may, and for most applications will, include up 
to 75%, frequently between about 45% to about 70% of a filler as 
described in more detail below. The polymer component of the bonding 
layer may also include a crystalline component, frequently in the amount 
of from about 45% to 75%, and may also include other polymers for reduced 
cost or to impart desired properties or improve processing so long as 
such additional components do not result in a laminate peel strength, as 
described below, of less than about 25 grams, desirably not less than 
about 45 grams. The nonwoven layer contains a bond pattern of either 
uniform or nonuniform bond impressions that result in an unbonded area of 
at least about 80% taken over any 100 cm square of nonwoven surface. In 
addition, the bond frequency provides a pattern density in the range of 
from about 100 to about 600 bonds/in.^, advantageously about 200 to about 
500 bonds/in^. The film layer is either a multilayer or coextruded 
structure with an exposed layer of a soft, amorphous polymer as 
previously described, or a monolayer that is amorphous as described, 
having adhesive properties and, in either case, can be a microporous 
liquid barrier that is conformable and compatible with the nonwoven 
component. To enhance clothlike aesthetics, a retracted laminate can be 
formed by stretching the film prior to lamination to the nonwoven and 
subsequently allowing the laminate to relax or retract producing a 
textured surface of unbonded inter-bond filaments or fibers between bond 
areas where the film and nonwoven remain securely attached. The 
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invention also includes the method for making the laminate which 
desirably is carried out as an inline process to avoid the need to store 
rolls of the amorphous-layer film. 

5 DETAILED DESCRIPTION 

Definitions 

As used herein the following terms have the specified meanings unless the 
10 context demands a different meaning or a different meaning is expressed; 
also, the singular generally includes the plural, and the plural 
generally includes the singular unless otherwise indicated. 

^'Nonwoven" means a web of fibers or filaments that is formed by means 
15 other than knitting or weaving and that contains bonds between some or 
all of the fibers or filaments; such bonds may be formed, for example, by 
thermal, adhesive or mechanical means such as entanglement. 

^'Fiber" means an elongated strand of defined length, such as staple 
20 fibers formed by cutting a continuous strand into lengths of, for 
example, 2 to 5 cm. Collections of fibers may have the same or different 
lengths . 

'"Filament" means a generally continuous strand that has a very large 
25 ratio of length to diameter, for example, 1000 or more. 

"^Spunbond" means a nonwoven of filaments formed by melt extrusion of a 
polymer into strands that are quenched and drawn, usually by high 
velocity air, to strengthen the filaments which are collected on a 
30 forming surface and bonded, often by the patterned application of heat 
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and pressure. Spunbonded processes are described, for example, in the 
following patents to which reference may be made for additional details: 
USP 4, 340, 563 to Appel et al . , USP 3, 802, 817 to Matsuki et al . , and USP 
3,692,618 to Dorschner et al . 

"Amorphous Polymer", when used herein to describe a bonding layer either 
as a multilayer film component or separately applied layer, means a 
thermoplastic polymer such as certain polyolefins with density in the 
range of from about 0.85 to about 0.94 g/cc, desirably about 0.85 to 
about 0.89, and low crystallinity , for example less than about 30%, such 
as those frequently used as components of adhesives and having limited 
hot melt properties. 

"Thermal point-bonding" involves passing a fabric or web of fibers to be 
bonded between a heated calender roll and an anvil roll . The calender 
roll is patterned in some way so that the entire fabric is not bonded 
across its entire surface. Many patterns for calender rolls have been 
developed for functional as well as aesthetic reasons. As will be 
understood by those skilled in the art, bond area percentages are, of 
necessity, described in approximations or ranges since bond pins are 
normally tapered and wear down over time. As those skilled in the art 
will also recognize, references to "pins/in.^" and "bonds /in. ^" are 
somewhat interchangeable since the anvil pins will create bonds in the 
substrate in essentially the same sizes and surface relationship as the 
pins on the anvil. One example of a pattern has points and is the Hansen 
Pennings or "H&P" pattern with about 200 bonds/square inch as taught in 
U.S. Patent 3,855,04 6 to Hansen and Pennings. The H&P pattern has square 
point or pin bonding areas wherein each pin may have a side dimension of 
0.038 inches (0.965 mm), for example, resulting in a pattern having a 
bonded area of about 30%. Another typical point bonding pattern is the 
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expanded Hansen and Pennings or "EHP" bond pattern which produces a bond 
area of about 15% to 18% which may have a square pin having a side 
dimension of 0.037 inches (0.94 mm), for example, and a pin density of 
about 100 pins/in^. Another typical point bonding pattern designated "714" 
5 has square pin bonding areas wherein each pin may have a side dimension of 
0.023 inches, for example, for a bond area of 15% to 20% and about 270 
pins/in^. Other common patterns include a ''Ramisch" diamond pattern with 
repeating diamonds having a bond area of 8% to 14% and 52 pins/in^, as well 
as a wire weave pattern looking as the name suggests, e.g. like a window 

10 screen and having a bond area of 15% to 20% and 302 bonds/in.^. Typically, 
the percent bonding area varies widely from around 10% to around 30% of 
the area of the fabric laminate web and the number of pins/in^ also may 
vary over a wide range. Of the practically limitless combinations of bond 
configurations, however, only selected bond patterns are useful in 

15 accordance with the invention. These will have a bond area in the range 
of from about 5% to about 40%, desirably in the range of from about 10% to 
about 25%, and a bond frequency in the range of from about 100 to about 
600 per square inch, desirably in the range of from about 200 to about 500 
per square inch. When used herein, the term '"prebonded" nonwoven means 

20 those nonwovens having been bonded with a pattern defined as useful in 
accordance with these parameters. As is well known in the art, the spot 
bonding of such thermal pattern calendered webs holds the laminate layers 
together as well as imparts a measure of integrity to each individual 
layer by bonding filaments and/or fibers within each layer. As is also 

25 known, flexibility of the web may be affected by selection of a bond 
pattern since filaments may remain unbonded between bond points and free 
to move to allow the web to flex. In contrast, webs that are overall 
bonded or bonded at each fiber contact point, such as extrusion coated or 
solvent bonded webs, tend to resist flexing and are stiffer. 

30 
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Hydrohead: A measure of the liquid barrier properties of a fabric is the 
hydrohead test. The hydrohead test determines the height of water (in 
5 mbars) which the fabric will support before a predetermined amount of 
liquid passes through. A higher hydrohead reading indicates that a fabric 
is a better barrier to liquid penetration than a fabric with a lower 
hydrohead. The hydrohead test is performed according to Federal Test 
Standard 191A, Method 5514. 

10 

Water Vapor Transmission Rate Test: The water vapor transmission rate 
(WVTR) for the sample materials was calculated in general accordance with 
ASTM Standard E96-80. Circular samples measuring three inches in diameter 
were cut from each of the test materials and a control, which was a piece 

15 of CELGARD® 2500 film from Hoechst Celanese Corporation of Sommerville, 

New Jersey. CELGARD® 2500 film is a microporous polypropylene film. Three 
specimens were prepared for each material. The test dishes were number 
681 Vapometer cups distributed by Thwing-Albert Instrument Company of 
Philadelphia, Pennsylvania. One hundred milliliters (ml) of distilled 

20 water was poured into each Vapometer cup and individual samples of the 
test materials and control material were placed across the open tops of 
the individual cups. Screw-on flanges were tightened to form a seal along 
the edges of each cup (no sealant grease was used) , leaving the 
associated test material or control material exposed to the ambient 

25 atmosphere over a 6.5 centimeter (cm) diameter circle having an exposed 

area of approximately 33.17 square centimeters. The cups were weighed and 
placed in a forced air oven set at a temperature of 37°C (lOO'T) . The oven 
was a constant temperature oven with external air circulating through it 
to prevent water vapor accumulation inside. A suitable forced air oven 

30 is, for example, a Blue M Power-O-Matic 60 oven distributed by Blue M 
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Electric Co. of Blue Island, Illinois. After 24 hours, the cups were 
removed from the oven and weighed again. The preliminary test water vapor 
transmission rate values were calculated as follows: 

5 Test WVTR = (grams weight loss over 24 hours) x 315.5 

(g/mV24 hrs) 

The relative humidity within the oven was not specifically controlled. 

Under predetermined set conditions of 100 °F (37 °C) and ambient 
relative humidity, the WVTR for the CELGARD® 2500 film control has been 
determined to be 5000 grams per square meter for 24 hours (g/m^/24 hrs) . 
Accordingly, the control sample was run with each test and the 
preliminary test values were corrected to set condition using the 
following equation: 

WVTR = (Test WVTR/control WVTR) x 5000 g/mV24 hrs 

(g/mV24 hrs) 

Strip Tensile : The strip tensile measures the peak and breaking loads and 
20 peak and break percent elongations of a fabric or film. This test measures 
the load (strength) in grams and elongation in percent. In the strip 
tensile test, two clamps, each having two jaws with each jaw having a 
facing in contact with the sample, hold the material in the same plane, 
usually vertically, separated by 3 inches and move apart at a specified 
25 rate of extension. Values for strip tensile strength and strip elongation 
are obtained using a sample size of 3 inches by 6 inches, with a jaw 
facing size of 1 inch high by 3 inches wide, and a constant rate of 
extension of 300 mm/min. The Sintech 2 tester, available from the Sintech 
Corporation, 1001 Sheldon Dr., Gary, NC 27513, the Instron Model TM, 
30 available from the Instron Corporation, 2500 Washington St., Canton, MA 
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02021, or a Thwing-Albert Model INTELLECT II available from the Thwing- 
Aibert Instrument Co., 10960 Dutton Rd., Phila., PA 19154 may be used for 
this test. Reported results are the average of three specimens tested 
and the test may be performed with the specimen in the cross direction 
(CD) or in the machine direction (MD) . 

Peel Test : In peel or delamination testing a laminate is tested for the 
amount of tensile force which will pull the layers of the laminate apart. 

Values for peel strength are obtained using a specified width of fabric, 
clamp jaw width and a constant rate of extension. For samples having a 
film side, the film side of the specimen is covered with masking tape, or 
some other suitable material, in order to prevent the film from ripping 
apart during the test. The masking tape is on only one side of the 
laminate and so does not contribute to the peel strength of the sample. 
This test uses two clamps, each having two jaws with each jaw having a 
facing in contact with the sample, to hold the material in the same plane, 
usually vertically, separated by 2 inches to start. The sample size is 4 
inches wide by as much length as necessary to delaminate enough sample 
length. The jaw facing size is 1 inch high by at least 4 inches wide, and 
the constant rate of extension is 300 mm/min. The sample is delaminated 
by hand a sufficient amount to allow it to be clamped into position, and 
the clamps move apart at the specified rate of extension to pull the 
laminate apart. The sample specimen is pulled apart at 180° of separation 
between the two layers, and the peel strength reported is an average of 
three tests, peak load in grams. Measurement of the force begins when 16 
mm of the laminate has been pulled apart, and it continues until a total 
of 170 mm has been delaminated. The Sintech 2 tester, available from the 
Sintech Corporation, 1001 Sheldon Dr., Cary, NC 27513, the Instron Model 
TM, available from the Instron Corporation, 2500 Washington St., Canton, 
MA 02021, or the Thwing-Albert Model INTELLECT II available from the 
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Thwing-Albert Instrument Co., 10960 Dutton Rd. , Phila., PA 19154, may be 
used for this test . The test may be performed with the specimen in the 
cross direction (CD) or in the machine direction (MD) . 



5 Martindale Abrasion Test : This test measures the relative resistance to 
abrasion of a fabric. The test results are reported on a scale of 1 to 5, 
with 5 being the least wear and 1 the most, after 120 cycles with a weight 
of 1.3 pounds per square inch. The test is carried out with a Martindale 
Wear and Abrasion Tester such as Model no. 103 or Model no. 4 03 available 

10 from James H. Heal & Company, Ltd. of West Yorkshire, England. The 
abradant used is a 36 inch by 4 inch by 0.05 thick silicone rubber wheel 
reinforced with fiber glass having a rubber surface hardness 81A 
Durometer, Shore A of 81 plus or minus 9. The abradant is available from 
Flight Insulation Inc., a distributor for Connecticut Hard Rubber, 925 

15 Industrial Park, NE, Marietta, GA 30065. 



Basis Weight : the basis weights of various materials described herein 
were determined in accordance with Federal Test Method No. 191A/5041. 
Sample size for the sample materials was 15.24 x 15.24 centimeters, and 
20 three values were obtained for each material and then averaged. The 
values reported below are the averages in units of grams per square meter 
(gsm) . 

Viral Barrier results were measured in accordance with ASTM F1671-97a. 
25 In this test a specimen is subjected to a nutrient broth containing a 
virus for a specified time and pressure sequence. Visual detection of 
penetration is supplemented with an assay procedure that will detect 
viable viruses which penetrate the material even when liquid penetration 
is not visible. Any evidence of viral penetration for a test specimen 
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constitutes failure, 
specimen) was used. 



PCT/US99/15778 



For the tests reported. Procedure A (unsupported 



Blood Barrier results were obtained in accordance with ASTM F1670-95. 
5 This test procedure is similar to ASTM F1671-97a except that synthetic 
blood simulant is used as the challenge material, and visual observation, 
alone, is used to determine when, or if, penetration occurs. Results are 
reported as pass (^'compliant") or fail- 

10 As used herein the term ^'uniform film thickness" or ^^constant film 
thickness" means that the cross sectional thickness of the film in the 
laminate as measured by SEM (scanning electron microscopy at a 
magnification of at least lOOOX and based on an average of 10 readings 
within bond areas and outside bond areas does not vary by more than about 

15 25% and, for many applications, does not vary by more than 10%. 

Brief Description of the Drawings 

FIG. 1 is a schematic illustration of a process for making the improved 
20 barrier laminate of the present invention. 

FIG. 2 is a schematic illustration in cross section of a laminate 
obtained by thermal spot bonding in accordance with prior art processes. 

25 FIG. 3 is a view like FIG. 2 showing a laminate in accordance with the 
present invention. 

FIG. 3A is a view like FIG. 3 showing a laminate containing a two layer 
coextruded film laminate according to the present invention. 

30 
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FIGS. 4 and 5 illustrate pattern prebonds useful with the present 
invention . 



Detailed Description of Embodiments 

5 

The invention will be described with reference to the drawings and 
examples which illustrate certain embodiments. It will be apparent to 
those skilled in the art that these embodiments do not represent the full 
scope of the invention which is broadly applicable in the form of 
10 variations and equivalents as may be embraced by the claims appended 
hereto. It is intended that the scope of the claims extend to all such 
variations and equivalents. 

As will be apparent to those skilled in the art, the process and barrier 
15 material of the invention are adaptable to many films and pattern 
prebonded nonwoven layers to produce barrier and breathable barrier 
materials having widely varyi-ng properties. To work effectively as a 
barrier material in accordance with the invention, however, selection of 
these components desirably takes into consideration a number of factors. 
20 The film, for example, must be robust enough to withstand the process at 
the low basis weights necessary to provide desired flexibility and 
softness as well as to maintain low cost. In addition the film must be 
capable of bonding effectively to the nonwoven layer and maintaining 
barrier properties and, when desired, moisture vapor transmission rates. 
25 For some applications it is advantageous that the composite is also made 
opaque . 

Films meeting these requirements include polymers, such as polyethylene, 
polypropylene, blends including polyolefins and copolymers such as 
30 ethylene and propylene copolymers, for example, generally having a basis 
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weight in the range of from about 10 gsm to about 50 gsm, advantageously 
for barrier component applications, in the range of from about 15 gsm to 
about 30 gsm. The film thickness prior to stretching will frequently be 
in the range of from about lOp to 30]i and advantageously for many 
5 applications between about ISp to about 20^1. Specific examples include 
linear low density polyethylenes such as Dowlex® 2035, NG3347, NG3310, 
AFFINITY® PT1409 and Elite® 5200 available from Dow Chemical Company of 
Midland, Michigan. The film compositions desirably contain at least 
about 4 0% by weight of a filler such as calcium carbonate and especially 

10 about 45% to about 70% by weight of such film. Filler examples include 
Supercoat® calcium carbonate from English China Clay of Sylacauga, 
Alabama, which contains a coating of about 1.5% by weight of either 
stearic acid or behenic acid to enhance dispersion of the filler. 
Particularly advantageous film examples include coextruded films having 

15 on one or both sides an external layer of an amorphous polymer, such as a 
propene-rich polyalphaolef in terpolymer or copolymer, which allows 
bonding to the facing layer without requiring a separately applied 
bonding layer. In addition, the amorphous polymer layer may also include 
hot melt adhesives or other amorphous polyalphaolef in resins, which 

20 desirably have a melt viscosity of 100, 000 mPa. sec or greater, in an 
amount of, for example, up to about 50% by weight of the polymer 
fraction, so long as the above described breathable barrier properties 
are retained. Generally, other examples of bonding agents include, but 
are not limited to, polyamides, ethylene copolymers such as ethylene 

25 vinyl acetate (EVA) , ethylene ethyl acrylate (EEA) , ethylene acrylic acid 
(EAA) , ethylene methyl acrylate (EMA) and ethylene normal-butyl acrylate 
(ENBA) , wood rosin and its derivatives, hydrocarbon resins, polyterpene 
resins, atactic polypropylene and amorphous polypropylene. Also included 
are predominantly amorphous ethylene propylene copolymers commonly known 

30 as ethylene-propylene rubber (EPR) and a class of materials referred to 
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as toughened polypropylene (TPP) and olefinic thermoplastic polymers 
where EPR is mechanically dispersed or molecularly dispersed via in- 
reactor multistage polymerization in polypropylene or 

polypropylene/polyethylene blends. Commercially available amorphous 
polyalphaolef ins , such as those used in hot melt adhesives, are suitable 
for use with the present invention and include, but are not limited to, 
REXTAC® ethylene-propylene APAO E-4 and E-5 and butylene-propylene BM-4 
and BH-5, . and REXTAC® RT2301, RT2503A, RT2780 and RT2557-52R from 
Huntsman Corporation of Odessa, TX, and VESTOPLAST® 7 92 from Huls AG of 
Marl, Germany. These amorphous polyolefins are commonly synthesized on a 
Ziegler-Natta supported catalyst and an alkyl aluminum co-catalyst, and 
the olefin, such as propylene, is polymerized in combination with varied 
amounts of one or more of ethylene, 1-butene, 1-hexene, or other 
materials to produce a predominantly atactic hydrocarbon chain. An 
example of a different class of amorphous polymers is Catalloy® polymer 
from Montell USA, Inc. of Wilmington, Delaware, which is an olefinic 
multistep reactor product wherein an amorphous ethylene propylene random 
copolymer is molecularly dispersed in a predominantly semicrystalline 
high-per-cent propylene monomer/low-per-cent ethylene monomer continuous 
matrix, an example of which is described in U.S. Patent No. 5,300,365 to 
Ogale . Also useful are certain elastomeric polypropylenes such as are 
described, for example, in U.S. Patent No. 5,539,096 to Yang et al . and 
U.S. Patent No. 5, 596, 092 to Resconi et al . , incorporated herein by 
reference in their entireties, and polyethylenes such as AFFINITY® EG 
8200 from Dow Chemical of Midland, Michigan as well as EXACT® 4 049, 4011 
and 4041 from Exxon of Houston, TX, as well as blends. A composite with 
the bonding layer on one side only may have the advantage of a higher 
moisture vapor transmission rate if desired. Such films are described in 
greater detail in coassigned US patent application Serial No. 999,562 
filed on 15-September-1997 in the names of McCormack and Haffner and 
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entitled "Breathable Filled Film Laminate", the contents of which are 
incorporated herein in their entirety by reference. Other film layers 
will be apparent to those skilled in the art in light of the examples 
provided herein. 



The pattern prebonded nonwoven layer will be selected so as to be 
compatible with the film or bonding layer and will have properties such 
as basis weight, bulk, and strength adequate for the intended use. 
Primarily for economic reasons, nonwoven webs are preferred, especially 
spunbonded nonwovens having a basis weight generally in the range of from 
about 10 gsm to about 50 gsm, for example, frequently within the range of 
from about 15 gsm to about 25 gsm. The composition of the nonwoven layer 
will be selected to be compatible with the film layer while providing 
the desired properties in the intended application. Generally useful are 
synthetic polymers such as polyolefins, for example, polypropylene, 
polyethylene, blends, and copolymers including propylene and ethylene. 
Such nonwovens are described above and in the references provided herein, 
and their manufacture is known to those skilled in this art. Specific 
examples include ACCORD ® spunbond nonwovens available from Kimberly- 
Clark Corporation, Dallas, Texas. The bond pattern for the facing layer, 
as mentioned above, will provide for looping between bonds as may be 
desired to provide clothlike attributes. Useful examples include HHD 
pattern, which comprises point bonds having about 4 60 pins /in. ^ for a 
bond area of about 15% to about 23%, a wireweave pattern which, as the 
name suggests, has the appearance of a windowscreen and about 302 
pins/in^ with a bond area of about 15% to about 20% and a Ramish pattern 
as above described. One advantageous bond pattern for a spunbond facing 
web is a ^"S" weave pattern as described in coassigned US patent 
application Serial No. 929,808 filed on 15-September-1997 in the names of 
McCormack, Fuqua, and Smith, and entitled ^'Nonwoven Bonding Patterns 
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Producing Fabrics with Improved Strength and Abrasion Resistance" which 
is incorporated herein by reference in its entirety. In all cases the % 
bond area will be in the range generally between about 5% and about 40% 
and frequently between about 10% and about 25% and bond density from 
about 100 to about 600/in.^, often in the range of from about 200/in.^ to 
about SOOin^. In addition, for garment and surgical drape component 
applications, the nonwoven will desirably have a tensile strength, 
measured as described above, of at least about 3000 g taken in the 
machine direction, and at least about 1500 g taken in the cross-machine 
direction, and advantageously a Martindale abrasion, measured as 
described above, of at least about 3. 

The amorphous polymer bonding layer will adhere to both facing and film 
layers and, if desired, provide bonding as a monolayer or coextruded film 
component between them without interfering with moisture vapor 
transmission. Advantageously the bonding layer is provided as a 
coextruded component of the film layer itself. 

The bond strength between the nonwoven and the film, as measured by the 
above described laminate peel test, will desirably be at least about 25 
g, advantageously at least about 45 g or, in some cases at least about 60 
g so as to prevent undesired delamination in use. In addition, for many 
applications and particularly as a surgical gown fabric, for example, the 
composite will have a hydrohead, as measured by the above described 
hydrohead test, of at least about 50 mbar of water and advantageously at 
least about 90 mbar. Moreover, the composite will desirably pass the 
test for resistance to viral penetration as described above. Especially 
when used as a surgical gown fabric, the composite will have a moisture 
vapor transmission rate of at least about 300 g/m^/24 hours and 
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advantageously at least about 800 g/m^/24 hours, with rates of at least 
about 3000 g/m^/24 hours providing added comfort. 



Referring to FIG. 1, a process for forming the multilayer film 10 is 
shown. A multilayer film 10 is formed from a coextrusion film apparatus 
40 such as a cast or blown unit. Typically the apparatus 40 will include 
two or more polymer extruders 41 or a single extruder in the case where a 
monolayer film is formed. The film 10 is extruded into a pair of nip or 
chill rollers 42 one of which may be patterned so as to impart an 
embossed pattern to the newly formed film 10. This is particularly 
advantageous to reduce the gloss of the film and give it a matte finish. 

Typically, the film 10, as initially formed, will have an overall 
thickness 28 of approximately 25 to 60 \m. with, in the case of multilayer 
films, the first or bonding layer having an initial thickness that may be 
about 5% to 50% of the total thickness, for example. 

From the coextrusion film apparatus 4 0 the film 10 is directed to a film 
stretching unit 4 4 such as a machine direction orienter which is a 
commercially available device from vendors such as the Marshall and 
Williams Company of Providence, Rhode Island. Such an apparatus 4 4 has a 
plurality of stretching rollers 4 6 which progressively stretch and thin 
the film 10 in the machine direction of the film which is the direction 
of travel of the film 10 through the process as shown in FIG. 1. After 
exiting the film stretching unit 4 4 the film 10 should have a reduced 
thickness depending on the degree of stretching applied. 

The monolayer or multilayer film 10 may be immediately bonded to one or 
more support layers 30 to form a multilayer f ilm/nonwoven laminate 32. 
Referring again the FIG. 1, a conventional fibrous nonwoven web forming 
apparatus 48, such as a pair of spunbond machines, is used to form the 
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support layer 30. The long, essentially continuous fibers 50 are 
deposited onto a forming wire 52 as an unbonded web 54 and the unbonded 
web 54 is then sent through a pair of bonding rolls 56 to apply a prebond 
pattern and bond the fibers together and increase the tear strength of 
the resultant web support layer 30. One or both of the rolls are often 
heated to aid in bonding. One of the rolls 56 is also patterned so as to 
impart a discrete bond pattern with a prescribed bond surface area to the 
web 30. The other roll is usually a smooth anvil roll but this roll also 
may be patterned if desired. Once the multilayer or monolayer film 10 
has been sufficiently thinned and oriented and the support layer 30 has 
been formed, the two components are brought together and laminated to one 
another using a pair of smooth laminating rolls 58. If desired, a third 
component such as another pattern bonded nonwoven 30 may be added by 
unwinding of roll 62, for example. As with the bonding rolls 56, the 
laminating rolls 58 may be heated. Once the laminate 32 exits the 
laminating rolls 58, it may be wound up into a roll 60 for subsequent 
processing. Alternatively, the laminate 32 may continue in-line for 
further processing or conversion. 

The temperature to which the film 10 is heated will depend on the 
composition of the film as well as the breathability and other desired 
end properties of the composite material. In most cases the film will be 
heated to a temperature no higher than 10°C below its melting point. The 
purpose for heating the film is to allow it to be stretched quickly 
without causing film defects. The amount of stretching will depend on 
the polymeric composition, but, in general, the film may be stretched to 
about 300% or more of its original length (that is, a one cm length, for 
example, will be stretched to 3 cm) but less than the amount that tends 
to result in film defects. For most applications with films based on 
polyolefins, for example, the stretch will be to at least 200% of the 
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original film length and, frequently, in the range of about 250% to 500%. 

As will be explained in detail below, use of the amorphous polymer 
avoids the need for separate adhesive application and the laminate 
containing the amorphous polymer is softened by thermal energy at nip 58, 
5 for example. After nip 58, the two layers may be allowed to relax, with 
or without heating, and the laminate may be wound at a reduced speed, for 
example, 80% to 90% of the nip speed, permitting film 10 to retract to 
release fibers between the bond areas of facing layer 30 if desired. The 
combined layers may be annealed, if desired, by contact with heated roll 

10 (not shown) which is driven at about the speed of the retracted laminate 
to avoid significant additional stretching. The annealing temperature 
will vary according to the composition of the layers, but may be, for 
example, within 15®C of the temperature used in stretching. After 
annealing, the combined layers may be cooled, for example, by contact 

15 with air from an air knife or chill rolls, if desired, or collected 
directly as roll 60, or directed to a converting line for incorporation 
into a personal care product. While not shown, an embossing step may be 
used, if desired, to impart an attractive pattern to the composite by, 
for example, passing it between embossing rolls in a manner well known to 

20 those skilled in this art. 



Referring to FIG. 2, there is shown in cross-section an embodiment of a 
composite formed by a patterned application of heat and pressure in a 
conventional manner. Unbonded areas 110 between bond areas 112 are 

25 formed in spunbonded facing layer 114 which is bonded to a film 116 at 
each of the thermal laminate bond points 112. As shown, the film 
thickness is reduced in the laminate bond point areas providing a 
potential for the integrity of the film to be compromised. This effect 
is typical of pattern heat and/or pressure bonding with either a 

30 monolayer film or a multilayer film with an amorphous bonding layer. 
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Referring to FIG. 3, there is shown in a similar view to that of FIG. 2 a 
composite of the present invention. In this case composite 210 is a 
laminate of prebonded nonwoven layer 212 having a pattern of bond points 
214, and monolayer film 216 bonded to nonwoven layer 212 at each of the 

prebond points 214. As shown, the thickness of film 216 is relatively 
constant and presents a reduced risk of barrier compromise. 

FIG. 3A is a view like that of FIG. 3 except the film includes 
multi components, base layer 320 and bonding layer 318. Again, the film 
is bonded to nonwoven 310 including filaments 312 at prebond point 314. 

FIGS. 4 and 5 illustrate representative prebond patterns useful in 
accordance with the prebonded nonwoven component of the composite of the 
present invention. FIG. 4 shows ^'S-weave" as described above with 
prebond areas 4 00, and FIG. 5 shows "EHP" as described above with prebond 
areas 500. 

Example 

For the following example a procedure as shown in FIG. 1 was used to form 
a composite, except as otherwise indicated. 

Example 1 

For this example, the film used was a cast coextruded "AB" film having a 
base layer which contained by weight 27% Dowlex 2035 (.919 

g/cc density, melt index at 190°C of 6 g/10 min) , 23% Affinity PT 1409 
(.911 g/cc, melt index at 190°C of 6 g/10 min), both available from Dow 
Chemical Co., 58% Supercoat™, a ground, stearic acid coated CaCOa, 
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available from English China Clay, and, for laminating to the spunbond, a 
bonding layer on one side which contained by weight 66% Supercoat™ CaCOs, 
8% Rextac® RT 2503A, an amorphous propene-rich polyalphaolef in from 
Huntsman Polymers, and 26% Affinity® EG 8200 (.87 g/cc density, melt 
index at 190°C of 5 g/10 min) , an elastomeric polyethylene from Dow 
Chemical Co. The base layer constituted approximately 80% and the bonding 
layer 20% by weight of the total basis weight of the coextruded film 
which was 58 gsm (about 1.5 mils) prior to stretching. This film was 
preheated to 125°F (52°C) , stretched at 140°F (60°C) in the machine 
direction to 3 . 8X ratio in a single zone, annealed at 199°F (93°C), and 
successfully in-line laminated to spunbond fabric at 197 ft /min (62 
m/min) using a smooth steel roll (195°F or 90°C) nipped with 15 pounds per 
linear inch (PLI) force against a smooth rubber roll (Shore 4 OA hardness) 
which was not directly heated. The spunbond, about 20 gsm basis weight, 
was made of filaments of about 1.8 denier extruded from a copolymer of 
ethylene with 3.5% propylene (resin 6D43, available from Union Carbide 
Corp.), and it was prebonded with an '''HDD" pattern (described 
previously) . The laminate was allowed to retract 13% (from nip speed of 
197 ft/min to the winder speed of 171 ft/min) . The resulting laminate had 
a basis weight of 44 gsm, strip tensile MD break load of 10530 g at 55% 
strain, CD break load of 3835 g at 85% strain, laminate MD peel strength 
of 184 grams, unsupported hydrohead of 160 mbar, and WVTR of 4011 g/m^/24 
hours. When tested for blood penetration, the result was "compliant "( zero 
penetration) with ASTM F1670. Likewise, when tested for viral 
penetration, the result was "compliant" (zero penetration) with ASTM 
1671. Three specimens were used for each of the tests. 
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Comparative Example 

For this example, the film used was a cast coextruded "AB" film having a 
base layer which contained by weight 20% Dowlex 2035 (.919 

g/cc density, melt index at 190^*0 of 6 g/lOmin) , 20% Affinity PT 1409 
(.911 g/cc, melt index at 190^C of 6 g/lOmin) , both available from Dow 
Chemical Co., 60% Supercoat™, a ground, stearic acid coated CaCOa, 
available from English China Clay, and, for laminating to the spunbond, a 
bonding layer on one side which contained by weight 70% Supercoat™ CaCOa, 
5% Vestoplast 792, an amorphous propene-rich polyalphaolef in from Huls 
America, Inc of Somerset, NJ, and 25% Affinity® EG 8200 (.87 g/cc 
density, melt index at 190''C of 5 g/10 min) , an elastomeric polyethylene 
from Dow Chemical Co. The base layer constituted approximately 80% and 
the bonding layer 20% by weight of the total basis weight of the 
coextruded film which was 58 gsm (about 1.5 mils) prior to stretching. 
This film was preheated to 120'*F (49°C), stretched at 130°F (54''C) in the 
machine direction to 4 . OX ratio in a single zone, annealed at 215°F 
(101°C) . This stretched film was consequently in-line laminated to 
spunbond fabric at 431 ft/min (170m/min) using a engraved patterned roll, 
for example, in Fig. 4 of U.S. patent 5,599,420 to Yeo et al . , the entire 
contents of which are incorporated herein by reference, at 241"^ (116°C) 
against a smooth steel roll at 220''F (104^C), using a pressure of 72 
pounds per linear inch (PLI) force. The spunbond, about 20 gsm basis 
weight, was made of filaments of about 1.8 denier extruded from a 
copolymer of ethylene with 3.5% propylene (resin 6D43, available from 
Union Carbide Corp.), and it was prebonded with an '"HDD" pattern 
(described previously) . The laminate was allowed to retract 5% (from nip 
speed of 431 ft/min to the winder speed of 408 ft/min) . The resulting 
laminate had a basis weight of 1.35 osy (45 gsm), strip tensile MD break 
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load of 9990 g at 53% strain, CD break load of 4460 g at 72% strain, 
unsupported hydrohead of 130 mbar, MVTR of 3750 g/m2/24hr, a laminate MD 
peel of 108 g. The sample failed synthetic blood penetration testing per 
ASTM F1670. Phage testing (ASTM 1671) was not performed because failure 
in the less stringent blood test indicated that the phage test would also 
fail. 

Those of skill in this art will recognize that the invention is subject 
to many variations, modifications and equivalents within the scope of the 
foregoing description. It is intended that all such modifications, 
variations and equivalents be included as are embraced by the appended 
claims. For these purposes equivalents include functional as well as 
structural and compositional equivalents. For example, a nail and a 
screw are functional fastener equivalents even though they may be of 
different structures. 
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We claim: 

1. A laminate comprising a film layer and a nonwoven layer wherein 
5 said nonwoven layer contains a pattern of bond areas and said film has a 

higher degree of attachment to said nonwoven in said bond areas which 
provides a laminate peel strength of at least 25 grams between said film 
and nonwoven layers and in the laminate said film has a generally uniform 
thickness . 

10 

2. The laminate of claim 1 wherein said film comprises an amorphous 
polymer having a density in the range of from about 0.85 g/cc to about 
0.94 g/cc and a crystallinity of less than about 30% and is a bonding 
layer in face-to-face contact with said nonwoven, 

15 

3. The laminate of claim 2 wherein said nonwoven has a basis weight in 
the range of from about 10 gsm to about 50 gsm and said film has a 
thickness in the range of from about 10 microns to about 30 microns. 

20 4. The laminate of claim 3 wherein said film contains a filler in the 
amount of about 4 0% to about 75% by weight and said laminate has a 
moisture vapor transmission rate of at least about 300 g/m^/24 hours, 

5. The laminate of claim 2 wherein said film is a multi-layer 

25 coextruded film. 

6. The laminate of claim 3 wherein said film is a multi-layer 
coextruded film. 
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7. The laminate of claim 4 wherein said film is a multi-layer 
coextruded film. 



8 . The laminate of claim 4 wherein said filler comprises calcium 
carbonate . 

9. The laminate of claim 7 wherein said filler comprises calcium 
carbonate . 

10. The laminate of claim 9 wherein said moisture vapor transmission 
rate of said laminate is at least about 800 g/m^/24 hours. 

11. The laminate of claim 3 wherein the laminate has a hydrohead of at 
least 50 mbar. 

12. The laminate of claim 5 wherein said film comprises a LLDPE layer 
and said amorphous layer comprises a single site catalyzed LLDPE with 
density less than about 0.8 9 g/cc. 

13. The laminate of claim 12 wherein said single site catalyzed LLDPE 
layer also comprises an amorphous polyalphaolef in. 

14. The laminate of claim 13 having a moisture vapor transmission rate 
of at least about 3000 g/m^/24 hours and an abrasion resistance level of 
at least 3 . 

15. The laminate of claim 14 wherein said nonwoven comprises a 
propylene polymer spunbond and said laminate has a machine direction 
tensile of at least about 3000 g. 
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16. A medical fabric comprising the laminate of claim 7 and 
compliant under blood barrier and viral barrier tests. 



17. A medical fabric comprising the laminate of claim 9 and compliant 
under blood barrier and viral barrier tests. 

18. A medical fabric comprising the laminate of claim 14 and compliant 
under blood barrier and viral barrier tests. 

19. The laminate of claim 2 wherein said amorphous bonding layer 
comprises between about 4 5% and about 75% by weight of a crystalline 
component . 

20. A protective apparel selected from surgical gowns and surgical 
drapes comprising the medical fabric of claim 16. 

21. A protective apparel selected from surgical gowns and surgical 
drapes comprising the medical fabric of claim 17. 

22 . A protective apparel selected from surgical gowns and surgical 
drapes comprising the medical fabric of claim 18. 

23. The laminate of claim 2 wherein said nonwoven is unattached to said 
film between said pattern bond areas. 

24. A personal care product comprising the laminate of claim 23. 
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